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DETAILED ACTION 



Specification 



1 . The disclosure is objected to because of the following informalities: 

a. Pg. 13, line 9, applicant uses "summarise". Examiner suggests using 
"summarize" for clarification purposes. 

b. Pg. 17, line 11, applicant uses the phrase "The Figure". Examiner 
suggests using "The figure" for clarification purposes. 

Appropriate correction is required. 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 



3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

4. Claims 2-5 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 2 recites the phrase "substantially applied". 
"Substantially" is vague and indefinite because it fails to distinctly reference a particular 
boundary for the limitation in the claim. 



Claim Rejections - 35 USC § 112 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e)the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 7 and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Yeap et al. (US Patent 6,456,657). 

(1) With regard to claim 1, Yeap et al. discloses (Fig. 4A and Fig. 4B) a method 
for performing an Inverse Discrete Wavelet Transform (IDWT) comprising, for a first 
sub-band level and a second sub-band level in an N level Discrete Wavelet Transform, 
the steps of: (i) inverse transforming, using filters having associated filter widths, data 
from associated sub-bands in the first sub-band level, to form processed data in a 
corresponding sub-band in the second sub-band level (col. 3, lines 66-67, col. 4, lines 1- 
5, 15-18, col. 6, lines 26-31); and (ii) inverse transforming, using second filters having 
the same corresponding associated filter widths, the processed data in conjunction with 
corresponding data from associated sub-bands in the second sub-band level; wherein 
steps (i) and (ii) are performed in a pipeline manner (col. 7, lines 17-31, col. 8, lines 5- 
17, col. 9, lines 27-38, col. 12, lines 59-65). 

(2) With regard to claim 7, claim 7 inherits all the limitations of claim 1 . 
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(3) With regard to claim 13, inherits all the limitations of claim 1. Yeap et al. 
further discloses a computer readable memory medium for storing a program for 
apparatus, which performs an Inverse Discrete Wavelet Transform (IDWT) (col. 1 1 , 
lines 5-10). 

7. Claim 15 is rejected under 35 U.S.C. 102(e) as being anticipated by Acharya et 
al. (US Patent 6,154,493). 

With regard to claim 15, Acharya et al. discloses in (Fig. 4 and Fig. 6) a method 
for performing an IDWT in relation to an N level Discrete Wavelet Transform, said 
method comprising, for first sets of data points from associated sub-bands of a first sub- 
band level, and a second set of data points from a second sub-band level, said first set 
and said second set of data points each having first data dimensions (col. 4, lines 53- 
54, 58-60, col. 6, lines 17-19, 33-38, 49-52), steps of: (i) inverse transforming, using a 
first computational block having said first data dimensions, said first sets of data points 
to form a set of processed data points in a corresponding sub-band in the second sub- 
band level, said set of processed data points having said first data dimensions; and (ii) 
inverse transforming, using a second computational block having said first data 
dimensions, the set of processed data points in conjunction with a corresponding set of 
data points from associated sub-bands in the second sub-band level; wherein steps (i) 
and (ii) are performed in a pipeline manner thereby to form a set of output data points 
having said first data dimensions (col. 9, lines 7-65). 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 2-4 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yeap et al. (US Patent 6,456,657) as applied to claim 1 and 7 above, in view of 
Kim et al. (US Patent 6,539,412). 

(1 ) With regard to claim 2, claim 2 inherits all the limitations of claim 1 . However 
Yeap et al. does not disclose whereby said filters are used in relation to level N, and 
said second filters are time shared by all other N-1 pairs of consecutive levels N-1 and 
N-2, ... 1 and 0, the second filters being applied to only a single pair of levels at a given 
time. 

However Kim et al. discloses in (Fig. 5 and Fig. 6) disclose whereby said filters 
are used in relation to level N, and said second filters are time shared by all other N-1 
pairs of consecutive levels N-1 and N-2, ... 1 and 0, the second filters being applied to 
only a single pair of levels at a given time (abstract, col. 1, lines 33-40, col. 2, lines 5-13, 
col. 5, lines 3-5, 30-52). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Yeap et al. to incorporate whereby the filters are used in relation to level N, and said 
second filters are time shared by all other N-1 pairs of consecutive levels N-1 and N-2, . 
. . 1 and 0, the second filters being applied to only a single pair of levels at a given time 
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in order for each level to compute at a certain discrete time (Kim et al., col. 5, lines 25- 
26). 

(2) With regard to claim 3, claim 3 inherits all the limitations of claim 2. Kim et al. 
further discloses in (Fig. 5 (24), Fig. 14 (241), Fig. 16 (241')) whereby time-sharing is 
performed using a time multiplexer, which multiplexes data from pairs of levels to the 
second filters (col. 2, lines 5-13, col. 5, lines 30-53, col. 9, lines 9-15, 32-48). 

(3) With regard to claim 4, claim 4 inherits all the limitations of claim 2. Kim et al. 
further discloses in (Fig. 3 (18)) where data associated with a pair of sub-band levels 
associated with the second filters, is stored while the second filters are being applied to 
another pair of sub-band levels (col. 2, lines 16-18, 28-30). 

(4) With regard to claim 8, claim 8 inherits all the limitations of claims 7 and 2 

above. 

(5) With regard to claim 9, claim 9 inherits all the limitations of claims 8 and 3 

above. 

(6) With regard to claim 10, claim 10 inherits all the limitations of claims 8 and 4 

above. 

10. Claim 5 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yeap et al. (US Patent 6,456,657) as applied to claim 1 , in view of Hsu et al. (US Patent 
6,389,176). 

(1 ) With regard to claim 5, claim 5 inherits all the limitations of any one of claims 
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1 to 4. However Yeap et al. does not disclose wherein tlie filters and the second filters 
are N dimensional separable IDWT transformers. 

However Hsu et al. discloses wherein the filters and the second filters are N 
dimensional separable IDWT transformers (col. 1, lines 53-57, 60-67, col. 2, lines 1-3, 
col. 6, lines 23-32). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Yeap et al. to incorporate wherein the filters and the second filters are N dimensional 
separable IDWT transformers In order to output perfect reconstructed versions of 
initially input data, the finite-length of the filters and a regularity requirement that the 
iterated low pass filters involve convergence to continuous functions (Hsu et al., col. 2, 
lines 5-8). 

(2) With regard to claim 1 1 , claim 1 1 inherits all the limitations of any one of 
claims 7 to 10 and 5 above. 

11. Claims 6,12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tan et al. (US Patent 6,628,716) in further view of Yeap et al. (US Patent 
6,456,657). 

(1 ) With regard to claim 6, Tan et al. discloses in (Fig. 2) a method for performing 
an IDWT in relation to an N level Discrete Wavelet Transform, said method comprising 
steps of: (i) applying a first set of M x M filters to data from associated sub-bands in a 
first sub-band level, thereby to form M x M processed data points in a corresponding 
sub-band in a second sub-band level; N-1 corresponding sets of M x M filters, each 
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corresponding set being applied to M x M processed data points from a preceding level 
in conjunction with corresponding data from associated sub-bands in the succeeding 
sub-band level; thereby to form, in a pipeline manner, a set of M x M output data points 
(col. 2, lines 55-67, col. 3, lines 1-43). 

However Tan et al. does not disclose a pipeline manner in respect to N-1 
succeeding sub-band levels. 

However Yeap et al. discloses in (Fig. 4A and Fig. 4B) disclose a pipeline 
manner in respect to N-1 succeeding sub-band levels. 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Tan et al. to incorporate a pipeline manner in respect to N-1 succeeding sub-band 
levels in order to reduce the risk of corruption resulting from part of the signal being lost 
or corrupted during transmission and/or storage (Yeap et al., col. 3, lines 15-18). 

(2) With regard to claim 12, claim 12 inherits all the limitations of claim 6. 

(3) With regard to claim 14, claim 14 inherits all the limitations of claim 6. Tan et 
al. further discloses a computer readable memory medium for storing a program for 
apparatus, which performs an IDWT (col. 6, lines 24-27). 

Allowable Subject Matter 

12. Claims 16 and 17 allowed. 

1 3. The following is a statement of reasons for the indication of allowable subject 
matter: The instant application discloses a method for performing an Inverse Discrete 
Wavelet Transform. Prior art references show similar methods but fail to teach "a first 
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plurality of parallel convolvers each having a plurality of output data channels, a second 
plurality of serial convolvers each receiving data from corresponding ones of said output 
data channels as in claims 16 and 17. 



Conclusion 

14. The prior art made record of and not relied upon is considered pertinent to 
applicant's disclosure: 

a. Dent US Patent 6,219,375 discloses an apparatus for performing 
multiplication of a vector of multi-bit values by a matrix of multi-bit coefficients 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 703-305-8326. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

June 2, 2004 
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